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1
SYSTEM AND METHOD FOR IMPROVED
PROCESSING OF TOUCH SENSOR DATA

TECHNICAL FIELD

The systems and methods disclosed herein relate generally
to touch-sensing devices, and more particularly, to systems
and methods that improve the processing of touch sensor
data.

BACKGROUND

Advances in technology have resulted in smaller and more
powerful computing devices. For example, there currently
exist a variety of portable computing devices, including wire-
less computing devices such as wireless telephones, personal
digital assistants (PDAs), and tablet computers that are small,
lightweight, and easily carried by users. In order to simplify
user interfaces and to avoid pushbuttons and complex menu
systems, such portable computing devices may use touch
screen displays that detect user gestures on the touch screen
and translate the detected gestures into commands to be per-
formed by the device. Such gestures may be performed using
one or more fingers or a stylus type pointing implement.
Multi-touch screens (touch screens having multi-touch capa-
bility) are designed to recognize and track several simulta-
neous touches. For example, when a user moves two fingers
on a screen, information indicating touch/movement for both
fingers is provided by a multi-touch screen.

One drawback of implementing multi-touch technology on
portable computing devices is the processing overhead typi-
cally required for recognizing multi-touch gestures by a user.
Processing overhead measures the total amount of work the
central processing unit (CPU) of the device can perform and
the percentage of that total capacity which is used by indi-
vidual computing tasks, such as touch detection. In total,
these tasks should require less than the CPU’s overall capac-
ity, or the processor becomes overloaded. Simple touch coor-
dinates detection may typically be handled by a touch screen
controller (TSC), which is a separate processor associated
with the touch screen, but more complex touch gestures inter-
pretation usually requires the use of a secondary processor
running the operating system, often the mobile device’s CPU.
As the number of fingers or touch contacts increases, the
processing overhead required for multi-touch detection and
recognition may require a large percentage of the overall CPU
capacity, impairing device performance.

The current generation of mobile computing devices is not
well adapted to deal with increasing touch complexity and
corresponding CPU overheads, especially in conjunction
with the many other common high performance use cases. At
the heart of most mobile devices is a baseband (BB) or an
applications processor (AP) responsible for running an oper-
ating system and a variety of applications, as well as lower
level software drivers. Increasing the size of the mobile pro-
cessor core or cache delivers performance increases only up
to a certain level beyond which heat dissipation issues make
any further increase in core and cache size impractical. Over-
all processing capacity is further limited by the smaller size of
many mobile devices, which limits the number of processors
that can be included in the device. Additionally, because
mobile computing devices are generally battery-powered,
high performance use also shortens battery life.

Despite mobile processing limitations, many common
mobile applications such as maps, games, email clients, web
browsers, etc., are making increasingly complex use of touch
recognition. Further, touch processing complexity increases
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proportional to touch-node capacity, which in turn increases
proportional to display size. Capacitive touch screen displays
are trending towards higher display sizes (10.1 to 17 inches).
Additionally, multi-touch use cases involving up to 10 fingers
and/or a pen or stylus also require higher responsiveness and
improved performance from the touch screen device. There-
fore, because there is a trend in many portable computing
devices toward increasing display size and touch complexity,
touch processing is increasingly reducing device perfor-
mance and threatening battery life. Further, user interaction
with a device through touch events is highly sensitive to
latency, and user experience can suffer from low throughput
interfaces between the touch screen panel and the host pro-
cessor resulting in processing delay and response lag.

Current stand-alone touch screen controllers lack scalabil-
ity in terms of digital processing and memory for supporting
multi-touch use cases and algorithms. However, sending
touch sensor raw data to the application processor or host for
digital processing results in high standby power consumption
and high interface bandwidth.

Conventional touch screen controllers incorporate an ana-
log front end and a digital core. The analog front end performs
sensing and acquisition of touch sensor data and sends this
raw data to a digital core that performs noise reduction, image
forming, touch validation and contact identification and
tracking functions. This increases the memory and processing
demand on the touch screen controllers. Existing solutions
have moved many of the functions to the application proces-
sor or host while leaving the analog front end to perform
relatively “dumb” functions such as sensing and acquisition
of'touch sensor data. This solution, however, requires a con-
tinuous flow of raw data to the host which increases standby
power consumption. This solution also requires high inter-
face bandwidth or pin counts due to the large amount of raw
data continuously flowing from the analog front end to the
application processor over the interface.

SUMMARY

Aspects of the disclosure relate to systems and methods for
improved touch screen performance. Some aspects relate to
partitioning the performance of touch-related algorithms
between a touch screen controller and a separate application
processor or host. This allows a touch-sensitive display sys-
tem to use reduced standby power and have improved scal-
ability to larger touch screen sizes. The partitioned perfor-
mance may also provide enough processing power to support
many different complex touch input use cases. In some
aspects, the touch screen controller performs initial digital
processing functions such as sensing and acquisition, as well
as noise reduction and filtering processes, rather than relaying
the entire raw data to the host processor for digital processing.
This partitioning technique can improve standby power and
reduce the interface bandwidth as compared to existing solu-
tions. The systems and methods may be implemented in or
performed by a mobile phone, a computer, or a digital imag-
ing device.

In one aspect, the system sends filtered data to the appli-
cation processor after performing initial digital processing
functions within the touch screen controller. These initial
digital processing functions may be related to noise reduction
and filtering. In addition, in some aspects, the touch screen
controller may prevent a continuous flow of raw data to the
host during standby operation (i.e., periods of no touch input).

In another aspect, a system for improved processing of
touch sensor data includes a touch panel, a touch detection
module configured to capture touch data comprising at least a
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first touch event on the touch panel, a touch panel processing
module configured to perform initial processing tasks on the
touch event data and store filtered data, and an application
processing module configured to perform additional process-
ing tasks on the filtered data.

In yet another aspect, a method for improved processing of
touch sensor data includes acquiring touch data from a touch
panel, performing initial processing functions on the touch
data using a first processor to produce filtered data, and per-
forming secondary processing functions on the filtered data
using a second processor.

In another aspect, a non-transitory computer-readable
medium includes instructions that, when executed, cause a
processor to perform a method. The method includes the steps
of acquiring touch data from a touch panel, performing initial
processing functions on the touch data using a first processor
to produce filtered data, and performing secondary process-
ing functions on the filtered data using a second processor.

In yet another aspect, an apparatus for improved process-
ing of touch sensor data includes means for receiving touch
data comprising at least a first touch event, means for per-
forming noise reduction and imaging forming functions on
the touch data to produce filtered data, and means for per-
forming touch validation functions on the filtered data.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosed aspects will hereinafter be described in con-
junction with the appended drawings, provided to illustrate
and not to limit the disclosed aspects, wherein like designa-
tions denote like elements.

FIG. 1 illustrates a prior art touch screen controller and
application processor system architecture for processing
touch sensor data.

FIG. 2 illustrates a second prior art touch screen controller
and application processor system architecture for processing
touch sensor data.

FIG. 3 illustrates a touch screen controller and application
processor system architecture according to one embodiment
of the present invention.

FIG. 4 is a flow chart depicting a high-level overview of a
process to improve touch sensor data processing.

DETAILED DESCRIPTION

Implementations disclosed herein provide systems and
methods for improved processing of touch sensor data with
improved scalability and reduced standby power. As will be
discussed in greater detail below, touch-related processes or
instructions may be partitioned between a touch screen con-
troller and an application processor or host such that the
system functions with low standby power and low interface
bandwidth while providing a scalable solution for enhanced
user experience. In some aspects, a small digital processing
engine and memory remains in the analog front end (AFE) of
the touch screen controller to perform image forming pro-
cesses that are mostly related to noise reduction and filtering
schemes.

In addition, this “smart AFE” embodiment may employ
delta processing techniques to prevent a continuous flow of
data towards the application processor or host during standby,
that is, at times of no touch being sensed by the touch sensor.
Subsequent scanned data from the touch sensors may be
compared to the previous scanned data to determine if there is
a significant change between frames indicating a touch event.
Ifthe difference between two or more frames is negligible the
flow offiltered data to the application processor would stop or
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be greatly reduced, allowing the host to enter a lower power
mode such as standby or sleep. When a difference between
subsequent frames is detected, the application processor may
be brought back to an active state to perform additional pro-
cessing functions on the filtered sensor data using the appli-
cation processor’s memory and processing resources.

Embodiments may be implemented in hardware, software,
firmware, or any combination thereof. Those of skill in the art
will understand that information and signals may be repre-
sented using any of a variety of different technologies and
techniques. For example, data, instructions, commands,
information, signals, bits, symbols, and chips that may be
referenced throughout the above description may be repre-
sented by voltages, currents, electromagnetic waves, mag-
netic fields or particles, optical fields or particles, or any
combination thereof.

In the following description, specific details are given to
provide a thorough understanding of the examples. However,
it will be understood by one of ordinary skill in the art that the
examples may be practiced without these specific details. For
example, electrical components/devices may be shown in
block diagrams in order not to obscure the examples in unnec-
essary detail. In other instances, such components, other
structures and techniques may be shown in detail to further
explain the examples.

It is also noted that the examples may be described as a
process, which is depicted as a flowchart, a flow diagram, a
finite state diagram, a structure diagram, or a block diagram.
Although a flowchart may describe the operations as a
sequential process, many of the operations can be performed
in parallel, or concurrently, and the process can be repeated.
In addition, the order of the operations may be re-arranged. A
process is terminated when its operations are completed. A
process may correspond to a method, a function, a procedure,
a subroutine, a subprogram, etc. When a process corresponds
to a software function, its termination corresponds to a return
of the function to the calling function or the main function.
Overview

In general, touch algorithms may be categorized into
“image forming” or “contact identification/tracking” algo-
rithms. As shown in FIG. 1, conventional standalone touch
screen controllers (TSCs) perform both sensing and acquisi-
tion of touch sensor data as well as processing functions using
the raw data, including noise reduction and image forming.
Additionally, the touch screen controller may further process
the filtered data and perform additional touch validation pro-
cesses and contact identification and tracking using onboard
incorporated processing units. These configurations lack
scalability in terms of digital processing and memory for
supporting multi-touch use cases and algorithms, mainly due
to cost and fabrication technology limitations.

A conventional standalone touch screen controller accord-
ing to the prior art is shown in FIG. 1. In this illustration, the
touch screen controller performs all or nearly all of the pro-
cessing functions on the touch data. The touch screen con-
troller (TSC) 110 receives sensor data from the capacitive
sensors 120 usually incorporated in a touch panel of a touch-
sensitive device. An analog front end (AFE) 130 of the touch
screen controller senses and acquires the touch data from the
capacitive sensors. This raw data is then sent to a digital
processor 140 contained within the touch screen controller
110. The digital processor 140 performs filtering functions
such as noise reduction and image forming on the raw data
before performing additional processing functions on the fil-
tered data, such as touch validation functions and contact
identification and tracking. The processed data is then sent to
the host or application processor 150 for additional process-
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ing. This configuration lacks scalability in terms of digital
processing and memory, mainly due to cost and fabrication
process limitations. The configuration shown in FIG. 1
demands an increasing amount of processing power and
memory by the TSC in order to support multi-touch use cases.

The trend of capacitive touch screens towards increased
display size and multi-touch use cases requires higher pro-
cessing CPUs, more on-chip memory, and smaller geom-
etries. However, a standalone TSC architecture such as that
shown in FIG. 1 will have a higher cost and may be prohibi-
tively complex to manufacture.

One existing solution, shown in FIG. 2, was developed to
address the challenges of the standalone TSC architecture. In
this architecture, the analog front end of the touch screen
controller is reduced to a “dumb” system that merely senses
and acquires touch data from the capacitive sensors 220. The
digital processing functions that were previously performed
by the standalone touch screen controller shown in FIG. 1 are
now performed by the application processor or host 250.
Since the application processor has more processing and
memory resources than the touch screen controller, this solu-
tion provides a scalable response to the increasing complexity
of touch screen devices.

However, in this configuration, all of the raw data is con-
tinuously sent to the application processor. The application
processor thus performs all or nearly all of the digital pro-
cessing on the touch data, including noise reduction, filtering,
contact identification, history tracking, palm rejection, and/or
other digital algorithms for generating (X,Y) coordinates for
every touched position. This configuration suffers from sev-
eral issues, including high standby power due to the continu-
ous flow of large amounts of raw data to the application
processor resulting in potentially high consumption of inter-
face power as well as dynamic power being consumed by the
“always on” circuits within the host. Additionally, this solu-
tion also results in high interface bandwidth or pin counts or
physical links between the touch screen controller and the
application processor due to the large amounts of raw data
that are transmitted to the application processor.

System Overview

To address these issues, embodiments of the invention
relate to an architecture such as that shown in FIG. 3. An
electronic device 300 includes a display 365, a touchscreen
panel 360, and an application processor 350. Certain embodi-
ments of display component 365 may include any flat panel
display technology, such as an LED, LCD, plasma, OLED or
projection screen. As shown in FIG. 3, the display 365
includes a display driver integrated circuit (IC) 355 and an
LCD panel 385. The display 365 is connected to the applica-
tion processor via the interface 395. The touchscreen panel
360 is composed of a transparent panel 320 where the actual
physical sensors reside, a touchscreen controller 310 (i.e.
smart AFE) as well as a reception channel (Rx) 370 and a
transmission channel (Tx) 375 interconnects. Display com-
ponent 365 may be coupled to the host processor 350 for
receiving information for visual display to a user via interface
395. Such information includes, but is not limited to, visual
representations of files stored in a memory of device 300,
software applications installed on device 300, user interfaces,
and network-accessible content objects.

Touch screen panel 360 may employ one or a combination
of many touch sensing technologies, for instance capacitive,
resistive, surface acoustic wave, strain gauge, dispersive sig-
nal or optical touch sensing. The touch sensing technology
may support multi-touch, stylus, hover and gestures. In some
embodiments, touch screen panel 360 may overlay or be
positioned over display 365 such that visibility of the LCD
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panel 385 is not impaired. In other embodiments, the touch
screen panel 360 and display 365 may be integrated into a
single panel or surface connected to host 350 over separate or
the same interfaces. The touchscreen controller 310 (i.e.
Smart AFE) may be configured to cooperate with display
driver IC 355 such that a user touch on the touch sensor 320
is associated with a portion of the content displayed on LCD
panel 385 corresponding to the location of the touch on touch
sensor 320.

Touch screen panel 360 also contains a touch screen con-
troller (TSC) 310. As shown in FIG. 3, the intelligent touch
screen controller 310 has an analog front end (AFE) 330 that
receives touch data along reception channel 370 and trans-
mission channel 375 for driving rows (or columns) of capaci-
tive sensors 320. Initial digital processing of this raw data,
such as noise reduction and image forming, is performed by a
digital core 340 within the TSC 310. This digital processing
filters the sensor data so that only the data requiring additional
processing is sent outside the touch screen controller 310.
Thus, the digital core 340 includes processor instructions 380
for reducing noise, and also processor instructions 382 for
forming images. This filtered data requiring additional pro-
cessing is then transmitted along a bus 390 to an application
processor 350 for additional processing. As one example, the
bus between the touch screen processor 310 and the applica-
tion processor 350 may be an 12C bus or an SPI bus.

By splitting the digital processing tasks between the digital
core 340 of the intelligent touch screen controller 310 and the
application processor 350, the application processor 350 and
its interface may remain in low power modes when no touch
event is registered, lowering the standby power requirements
of the entire device. Additionally, fewer SPI channels along
the SPI bus (i.e. a fewer number of pins) are needed since the
amount of filtered data transmitted to the application proces-
sor is much less than the raw data transmitted to the applica-
tion processor in configurations such as those described
above.

Inthis configuration, the analog frontend (AFE) is a “smart
AFE” configured to perform some digital processing func-
tions. A small digital processing engine and some memory are
retained within the intelligent touch screen controller to per-
form image forming processing mostly related to noise reduc-
tion and filtering schemes. In addition, the intelligent touch
screen controller can employ “delta processing” techniques
to prevent the continuous flow of data towards the host pro-
cessor during standby, as described in more detail below.
Filtered data is then transmitted to the application processor
for additional digital processing.

In some configurations, the host processor may include a
co-processor that may be used to perform additional digital
processing of the scanned touch data. In one configuration,
the co-processor may perform finger identification and track-
ing functions while the host processor performs high-level
operating system functions, such as running applications and
managing device drivers.

The touch screen controller 310 acting as a smart AFE may
be configurable. After filtering incoming raw data for reduc-
ing noise, the smart AFE can monitor the difference between
consecutive filtered data frames over a particular period and if
the difference does not exceed a set threshold, the smart AFE
will stop further processing, assuming no touch events were
present. This action implies completely turning oft the flow of
filtered data over an interface (e.g. SPI) while issuing an
interrupt to the host or application processor to possibly tran-
sition its infrastructure to lower power states (e.g. idle mode).
The data flow may restart again after the delta between two or
more consecutive frames exceeds the set threshold (e.g. an
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active mode is entered). In the illustrated configuration, the
MIPS and memory requirements in the smart AFE are opti-
mized for performing noise reduction, delta processing and
image forming for target resolution.

Method Overview

FIG. 4 illustrates one embodiment of a process 500 that
may be used to improve touch sensor data processing. The
illustrated process may be executed by the touch screen sub-
system and host processor described above with respect to
FIG. 3.

The process 500 begins at block 510 and transitions to
block 515 to begin scanning the touch sensor when the user
wakes the mobile device from an idle state by, for example,
pressing the HOME button. The process then transitions to
block 520, wherein image forming and noise reduction func-
tions are performed on the scanned data. Interference from a
variety of sources can cause degradation in sensed signal
quality. Noise can be generated form one or more environ-
mental sources like fluorescent lights, humidity, battery
chargers, USB connectors or LCD panels. Filtering, averag-
ing and thresholding are a few common techniques for
removing background noise. Other techniques may also be
employed when tackling particular noise sources.

Raw sensor data may be obtained one by one or one row at
a time or in other fashions and orders. One set of scanned
digital data represent a reversed gray scale image with darker
areas representing higher pressure points, therefore higher
pixel values. This is called raw image data which may be
stored in memory or filtered on-the-fly for noise reduction to
generate filtered data before storing the filtered data in
memory. The scan rates usually vary between S0 Hz to 150 Hz
but could be higher especially when oversampling. In effect,
image forming implies capturing raw data from the sensor,
converting to digital values, performing noise reduction and
storing filtered data in memory. As described above, these
filtering functions may be performed by a processing module
located within the touch screen subsystem.

After performing noise reduction and image forming func-
tions on the currently scanned touch data, process 500 tran-
sitions to block 525, wherein the data is stored in a local
memory of the touch screen controller. Subsequent touch
sensor data may be recognized, filtered, and stored. Process
500 then transitions to block 530, wherein the locally stored
data is compared to the next scanned data to determine if there
is a significant change between frames resembling a touch
event. In block 535, a decision is made as to whether a
significant difference exists between the stored data and the
subsequent scanned data. If the difference between two or
more frames of scanned data is negligible, process 500 tran-
sitions to block 545, wherein the flow of filtered data to the
host processor is interrupted. The time period or number of
frames to be compared before interrupting the flow to the
application processor may be programmable. Additionally, or
in lieu of stopping the flow of data, the touch screen sub-
system may issue an interrupt indicating that the host proces-
sor and its corresponding infrastructures could potentially
moveto alower power mode like standby or sleep. By moving
to a lower power mode, standby power consumption could be
reduced, which is akey consideration for mobile devices such
as cell phones, tablets, and other mobile platforms. During the
lower power mode of operation, the smart AFE could poten-
tially operate with reduced touch sensor scan rates and/or
reduced scan regions.

Once a significant difference resembling a touch event is
detected, the process 500 transitions to block 540, wherein
the host processor is sent an interrupt message, bringing it
back to an active state. Once the host processor is back in an
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active state, process 500 transitions to block 550, wherein the
host processor performs additional digital processing on the
filtered touch data, such as contact qualification, identifica-
tion and tracking algorithms. In some cases the host processor
may disqualify the interrupt issued by the smart AFE indicat-
ing a potential touch event. Depending on the frequency or
nature of the disqualifications the host processor may adjust
smart AFE parameters like delta processing thresholds and/or
noise reduction algorithm parameters in order to reduce the
frequency of disqualifications. For example, the smart AFE
may adjust these parameters when a charger is connected.
Furthermore, scan rates and scan regions of the touch screen
may be adjusted accordingly for an active mode of operation.

The filtered data received by the host processor has a much
lower bandwidth compared to the raw data captured by the
touch sensors. The smart AFE may employ lossless compres-
sion or partial frame transmission techniques to further
reduce the bandwidth of the transmitted data based on target
panel size, scan rates, bit per pixels, oversampling, or other
techniques. Since frame data is already baselined, in some
configurations the data could be normalized to achieve a high
compression ratio. A given frame may only have a few areas
of interest which constitute a fraction of the overall sensor
area. In some configurations, communication protocol
between the smart AFE and the host processor can employ
addressing techniques to specifically address and transmit
partial frame information.

Clarifications Regarding Terminology

Those having skill in the art will further appreciate that the
various illustrative logical blocks, modules, circuits, and pro-
cess steps described in connection with the implementations
disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illus-
trate this interchangeability of hardware and software, vari-
ous illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their
functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application
and design constraints imposed on the overall system. Skilled
artisans may implement the described functionality in vary-
ing ways for each particular application, but such implemen-
tation decisions should not be interpreted as causing a depar-
ture from the scope of the present invention. One skilled inthe
art will recognize that a portion, or a part, may comprise
something less than, or equal to, a whole. For example, a
portion of a collection of pixels may refer to a sub-collection
of those pixels.

The various illustrative logical blocks, modules, and cir-
cuits described in connection with the implementations dis-
closed herein may be implemented or performed with a gen-
eral purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform
the functions described herein. A general purpose processor
may be a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, microcontrol-
ler, or state machine. A processor may also be implemented as
a combination of computing devices, e.g., a combination of a
DSP and a microprocessor, a plurality of microprocessors,
one or more microprocessors in conjunction with a DSP core,
or any other such configuration.

The steps of a method or process described in connection
with the implementations disclosed herein may be embodied
directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
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may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a
removable disk, a CD-ROM, or any other form of non-tran-
sitory storage medium known in the art. An exemplary com-
puter-readable storage medium is coupled to the processor
such the processor can read information from, and write
information to, the computer-readable storage medium. In the
alternative, the storage medium may be integral to the pro-
cessor. The processor and the storage medium may reside in
an ASIC. The ASIC may reside in a user terminal, camera, or
other device. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal,
camera, or other device.

Headings are included herein for reference and to aid in
locating various sections. These headings are not intended to
limit the scope of the concepts described with respect thereto.
Such concepts may have applicability throughout the entire
specification.

The previous description of the disclosed implementations
is provided to enable any person skilled in the art to make or
use the present invention. Various modifications to these
implementations will be readily apparent to those skilled in
the art, and the generic principles defined herein may be
applied to other implementations without departing from the
spirit or scope of the invention. Thus, the present invention is
not intended to be limited to the implementations shown
herein but is to be accorded the widest scope consistent with
the principles and novel features disclosed herein.

What is claimed is:

1. A system for improved processing of touch sensor data,
comprising:

a touch panel;

atouch detection module configured to capture touch data

comprising at least a first touch event on the touch panel;

a touch panel processing module configured to perform

initial processing tasks on the touch event data and store
filtered data, wherein the initial processing tasks com-
prise noise reduction functions and image forming func-
tions; and

an application processing module configured to perform

additional processing tasks on the filtered data, wherein
the additional processing tasks comprise touch valida-
tion functions.

2. The system of claim 1, wherein the system is imple-
mented in a mobile phone, a computer, or a digital imaging
device.

3. The system of claim 1, wherein the touch panel process-
ing module comprises a touch screen subsystem having a
touch screen controller.

4. The system of claim 1, wherein the touch panel com-
prises one of resistive, surface capacitive, projected capaci-
tive, infrared, surface acoustic wave, strain gauge, optical
imaging, or dispersive signal touch screen technologies.

5. The system of claim 1, wherein the application process-
ing module comprises an application processor within a host.

6. The system of claim 1, wherein the additional processing
tasks further comprise contact qualification, identification,
and tracking functions.

7. A method for improved processing of touch sensor data,
comprising:

acquiring touch data from a touch panel;
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performing initial processing functions on the touch data
using a first processor to produce filtered data, wherein
performing initial processing functions comprises per-
forming noise reduction functions and image forming
5 functions; and

performing secondary processing functions on the filtered
data using a second processor, wherein performing sec-
ondary processing functions on the filtered data com-

prises performing touch validation functions.

8. The method of claim 7, wherein the first processor is a
touch screen controller.

9. The method of claim 7, wherein the second processor is
an application processor.

10. The method of claim 7, wherein performing secondary
processing functions on the filtered data further comprises
performing contact qualification, identification, and tracking
functions.

11. The method of claim 7, wherein acquiring touch data
from a touch panel comprises acquiring initial touch data and
acquiring subsequent touch data.

12. The method of claim 11 further comprising comparing
the subsequent touch data to the initial touch data to deter-
mine if a difference between the data exists and instructing
the second processor to enter an inactive state and stopping
the flow of data to the second processor if the difference is not
above a threshold value.

13. A non-transitory computer-readable medium compris-
ing instructions that, when executed, perform a method of:

acquiring filtered data from a touch panel, wherein the

filtered data was initially processed by
a first processor to produce the filtered data, and wherein
the initial processing comprises performing noise reduc-
tion functions and image forming functions; and

performing secondary processing functions on the filtered
data using a second processor, wherein the secondary
processing functions comprise touch validation func-
tions.

14. The computer-readable medium of claim 13, wherein
the first processor is a touch screen controller.

15. The computer-readable medium of claim 13, wherein
the second processor is an application processor.

16. The computer-readable medium of claim 13, wherein
performing secondary processing functions on the filtered
data further comprises performing contact identification and
tracking functions.

17. An apparatus for improved processing of touch sensor
data, comprising:

means for receiving touch data comprising at least a first

touch event;

means for performing noise reduction and imaging form-

ing functions on the touch data to produce filtered data
wherein the means for performing noise reduction and
image forming functions comprises a touch screen sub-
system having a touch screen controller; and

means for performing touch validation functions on the

filtered data, wherein the means for performing touch
validation functions comprises an application processor.

18. The apparatus of claim 17, wherein the means for
receiving touch data comprises a touch panel.
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